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PTO: 99-3688 

Japanese Published Unexamined (Kokai) Patent Application No. S51-69797, published June 
16, 1976; Application No. S49-143155, filed December 12, 1974; Int. CI. 2 : G21C 7/10; 
Inventor: Takeo Suzuki; Assignee: Power Reactor Nuclear Fuel Developing enterprise 
Association; Japanese Title: Kousokuchuuseishiro Seigyobou (Control Rod for a High Speed 
Neutron Reactor) 


1. Title of Invention 

Control Rod for a High Speed Neutron Reactor 

2. Claim 

A control rod for a high speed neutron reactor having multiple control rod elements, 
which are structured with a neutron absorbent that is sealed by covering with a cover tube and 
the like, characterized in that structural bodies, such as a control rod element cover tube, a 
control rod outer tube, and the like, are formed of a metal neutron absorbent with tantalum, 
rhenium, and tungsten as the main components. 

3. Detailed Description of the Invention 

This invention pertains to reaction level control rods that are loaded to the cores of 
high speed neutron reactors. 

Prior art high speed neutron reactor control rods are structured with multiple control 
rod elements that are composed of neutron absorbents, such as B 4 C pellets, are sealed by 
covering wiiii zircaioy ur stainless sieei ur wiiii multiple control elements liiai are composed 
of tantalum (Ta). When B 4 C is used as a neutron absorbent, a helium gas is generated due to 
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a 10 B(n, a) 7 Li reaction; the pressure of said gas determines the usable life of a control rod; for 
said reason, particularly as for a nuclear reactor with a high neutron concentration and a high 
speed neutron reactor with a high fuel combustion level, the volume of a gas plenum for 
storage of the helium gas becomes larger; the control rod is elongated; as a result, the number 
of required control rods becomes larger, which is a disadvantage of prior art high speed 
neutron reactor control rods; when Ta is used as a neutron absorbent, a gas does not generate 
due to a 18l Ta (n, y) 182 Ta reaction; however, a large amount of heat is generated due to 
reception of decay heat of Ta isotope and a gamma (y) ray; because of this, a cooling is 
required; the control rod value of Ta is smaller than that of B 4 C; because of this, the number 
of required control rods further increases; the application of prior art reactors is also limited. 
These are other disadvantages of prior art high speed neutron reactor control rods. 

The present invention is to eliminate said various disadvantages and to offer a high 
speed neutron reactor control rod with a higher control rod value and with a longer usable 
life; the characteristic of the present invention is such that, as for control rod for a high speed 
neutron reactor having multiple control rod elements, which are structured with a neutron 
absorbent that is sealed by covering with a cover tube and the like, structural bodies, such as 
a control rod element cover tube, a control rod outer tube, and the like, are formed of a metal 
neutron absorbent with tantalum, rhenium, and tungsten as the main components. 

The present invention is described hereinbelow with reference to the drawings. 

Fig.l is a vertical cross-sectional view of a high speed neutron reactor control rod; Fig.2 
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tube; reference number 2 refers to a control rod outer tube; reference number 3 refers to a 
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control rod element. Control rod element 3 is provided inside control rod outer tube 2 so as 
to be bundled at multiple numbers. Fig.3 is a vertical cross-sectional view of a control rod 
element; Fig.4 is a vertical cross-sectional view cut along a BB line; a neutron absorbent such 
as B 4 C is sealed with a cover tube 5 and a plug 6. Reference number 10 refers to a gas plenum 
for storage of a helium gas that generates when B 4 C absorbs neutrons and when a (n, a) 
reaction is performed. As for the present invention, unlike prior art reactors, wrapper tube 
1, control rod outer tube 2, cover tube 5, and plug 6 are composed of a metal neutron 
absorbent, such as tantalum or rhenium, alloy thereof, or a composite thereof. For said reason, 
the total amount of a neutron absorbent and the control rod value can be increased without 
increasing the total area of the control rod. In particular, tantalum has the following 
properties: an excellent neutron absorbency; an excellent compatibility with sodium and 
water; an excellent anticorrosive property to oxygen; an excellent processability; a high 
thermal conductivity; a high melting point; tantalum with said excellent properties is 
particularly effective to the present invention. 

Fig.5 is a vertical cross-sectional view as in the other embodiment of the present 
invention; Fig.6 is a cross-sectional view cut along a CC line. The cover tube is as a double 
structure of an inner cover tube 7 and an outer cover tube 8; main neutron absorbent 4, such 
as B 4 C, is stored inside inner cover tube 7. Inner cover tube 7 has compatibility with main 
neutron absorbent 4 and is made of a metal neutron absorbent. Reference number 9 refers to 
a porous substance like a sintered metal or a structure body with a simple aeration function, 
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generated due to a neutron absorption reaction of B 4 C and the like. Also, inner cover tube 7 


is closed at the lower end and held at a predetermined location with a gas plenum space holder 
11. As structured above, even when a substance whose compatibility with cover tube materials 
has not been identified yet is used as a main neutron absorbent, while a metal whose 
compatibility with an inner cover tube has been identified is used, it becomes possible for the 
present invention to be used as a high speed neutron reactor control rod; additionally, a gas 
plenum can be easily installed to the lower part; also, even when B 4 C and the like are formed 
into powders due to a neutron absorption reaction, it can be prevented that they fall into the 
lower gas plenum. 

As the present invention is structured as above, the amount of a neutron absorbent to 
be loaded increases; because of this, the control rod value can increase more than that of prior 
art reactor; when the main neutron absorbent is as B 4 C, a metal absorbent is allocated to a 
part of the control rod value; for said reason, the generation of a helium gas is reduced; as a 
result, the length of the control rod is reduced. Furthermore, if a control element with a 
structure as shown in Fig.5 is used, a gas plenum can be easily formed at the lower part; a 
neutron absorbent whose compatibility with cover tube materials has not been identified can 
be also used; for said reasons, the limitation on the design can be reduced. These advantages 
of the present invention. 

4. Brief Description of the Drawings 

Fig.l is a vertical cross-sectional view of a control rod; Fig.2 is a cross-sectional view 

a cross-sectional view cut along a BB line; Fig.5 is a vertical cross-sectional view of a control 
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rod element suitable for the present invention; Fig.6 is a cross-sectional view cut along 
line. 

l...Wrapper tube 

2... Control rod outer tube 

3.. .Control rod element 

4.. .Main neutron absorbent 

5...Cover tube 

7.. .Inner cover tube 

8...0uter cover tube 
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